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The search for efilcient neutron polarizers has engaged researchers for many years. The fmt devices that made possible the practical use of polarized neutrons were ferromagnetic single crystals, aligned to diffract neutrons from a selected. Bragg reflection. The diffracted intensity for neutrons with polarity either up or down with respect to the maametization depends on the magnetic and nuclear stnictural factors, and is proportional to:
as a function of the momentum transfer q. Hence the The neutron polarization can be defined with respect to a guide magnetic field H which we may choose to be parallel to q. For neutrons in the polarization state P.q = 1 a finite difiaction peak~". ".
takes place only for a right handed spiral (q.z = 1). Similarly, neutrons in the polarization state '-P.q= -1 are diffracted only at 1-by a right handed spiral. For a left handed spiral the same selection rules are valid, but for reversed states of the neutron polarization.
Magnetic spiral structures occur in several rare earth metals like Tb, Ho and Er. However the first material whose sampIe was found to have a preferential chirality was MnP [2] . Extensive investigations "of the size and position of domains of opposite chirality for several spiral structures have taken place by neutron topography [3] . However, repeated attempts to modify controllably the domain population (for instance, by thermal cycling) were mostly unsuccessful [4, 5] . Only in non-centrosyn.rnetric MnSi the onset of spirals with one chirality have been theoretically predicted and experimentally observed [6] . Unfortunately MnSi, with a 29 K Ne61 temperature and an ordered moment of 0.4 @Mn-atom , is hardly the best candidate for a practical polarizer.
Helical structures have also been found in artificial multilayers and superlattices. The use of such structures as neutron polarizers has been proposed by Majkrzak [7] . Here again. however, the problem is to obtain samples consisting of domains of one chirality only. Conventionally, the of the Intense Pulsed Neutron Source in Argonne [9] . Fig 1. shows the neutron spectrum of a sample [La 32&Fe 30~]x32 prior to any exposure to a magnetic field. The spin 'dependence of the reflectivity indicates that the sample exhibits a single chirality over the entire surface area amounting to several cmz. Further experiments proved that the magnetic structure was indeed imprinted during preparation: for instance, by rotating the samples in the opposite direction, the chirality of the spiral was reversed. The magnetic structure were found to be stable in time.
However they were irreversibly erased by exposure to magnetic fields exceeding 90 Oe.
Can imprinted spiral structures be used as efficient new neutron polarizers? The polarization efficiency parqneter here can be expressed by E = P x R, where P is the polarization and R the reflectivity. The reflectivity of the 0+ reflection is rather low, but can be improved. The La/Fe layers are well formed, as proven by X-ray diffraction measurements, showing up to seven satellite peaks due to the bilayer periodicity in the small angle spectra. However not well controlled up to now has been the imprinting magnetic field: this was not necessarily homogeneous over the sample area, and the sample's rotational speed was not optimized. The
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polarization of 0+ is already rather good. It has to be'reminded that in reflectivity at the 0+ position there is still a contribution due to the nuclear part of the potential, but has decayed from the total reflection edge with a q~law.
For thesarnple shown in Fig. 1 , the periodlcity amounts to 3.3 times the bilayer period, and as a result the 0+ reflection "appears at a value of q that in practical devices is &eady well covered by supermirrors. Such value cannot be changed by a large amount. The periodicity of the spiral should be longer than two bilayer spacings -the limit at which the multilayer is simply 
